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DESCRIPTION 

Chronic Rheumatoid Arthritis Therapy Containing IL-6 
Antagonist as Effective Component 

5 

TECHNICAL FIELD 

The present invention relates to a chronic 
rheumatoid arthritis therapy or synovial cell growth 
inhibitor comprising an interleukin-6 antagonist as an 
10 effective component. 

BACKGROUND ART 

Chronic rheumatoid arthritis is a systemic chronxc 
inflammatory disease in which abnormal growth of 
connective tissue, including synovial tissue, occurs .n 
15 the joints (Melnyk et al . , Arthritis Rheum. 33: 493-500, 

1990). The joints of chronic rheumatoid arthritis 
patients have been shown to have marked growth of 
synovial cells, formation of a multilayer structure due 
to abnormal growth of the synovial cells (pannus 
20 formation), invasion of the synovial cells into cartilage 

tissue and bone tissue, vascularization toward the 
synovial tissue, and infiltration of inflammatory cells 
such as lymphocytes and macrophages . Mechanisms of onset 
of chronic rheumatoid arthritis have been reported to be 
25 based on such factors as heredity, bacterial infection 
and the contribution of various cytokines and growth 
factors, but the overall mechanism of onset has remained 
unclear. 

In recent years, cytokines and growth factors 

T T T /TT-i'\ inter leukin-8 (IL-8), 
30 including interleukm-l (IL-l), int«ix« 

tumor necrosis factor a (.TNFo.) , transforming growth 

factor J5 (TGFB), fibroblast growth factor ( FGF ) and 

platelet-derived growth factor (PDGF) have been detected 

in the synovial membrane and synovial fluid of chronic 

35 rheumatoid arthritis patients (Nouri et al., Clm. Exp. 

Immunol. 55:295-302 , 1984; Thornton et al . , Clm. Exp. 

Immunol. 86 :79-86, 1991; Saxne, et al . , Arthritis Rheum. 
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• ^ ;»1 J- Clin. Invest. 

31: 1041-1045, 1988; Sextz et al^, ^ ^^^^^^ i43:1142- 

87:463-469, 1991; Lafyatxs et ^^^^^ 33,493-500, 

1148, 1989; Melnyk et al-, Arthrxcx 

. 4- TT-1 TNFa and PDGF are 
T1- is believed that IL-i, J-^^^ 

It xs Dexj. growth factors 

n"rp — . 8e:»-Be, 

(Thornton et al . , cxx . ^ , . , . „42-il48 , 1989; Gitter 
..fyati. et al., 0. — "'33,, „ also been 
et al., in^unolo^y « = ' results in 

.„,,este<i that TAynovial cells (Ito 

production o^ in-;-— ; . ,0^, ^92,. 

et al.. Arthritis Rheum. 35 -lis' ,ell-stin,ulating 
TL-6 is a cytokine also known as B cell 

, „„ R2 IL-6 was discovered as a 
fsctor 2 or interferon B2. 1^ ° . „f r 

factor contributing to activation of B 

differentiation factor c ^^^^^^ ^^^^ 

lymphoid cells (Hirano ■ multifunction cytokine 

1986), and was later found to be a 
„.ich influences the . "^v.^^ 

different cell types (A ira, ^^^^^^^^^^^ ,,,,erent 
IitTOunology 54, 1-7B, ^ induction of 

-"--^-rs"^^o^t:::: i/°.-rreceptor ,i.-sK>. 

rUrolirtriy ^olecmar weight, which binds 

=^^"'r-:re:i:trrn-a membrane-bindm, -™ -^^^^ 

»H on the cell membrane and penetrates the cell 
expressed on the ce ^^^^^^^ 

membrane, as well as in th ^^^^^ellular domain. 

SK, which consists V^^^;;,,,,,^ „ei,ht of 

..other P-;-" non-U.and-bindin, but 
approximately 130 KD, wnx ^^„^tion IL-6 

Tther functions to return binds 

and IL-6R for™ the complex '^'^''^J^ 

another "^-^-^^/^ ^ / "^U ,.a,a et al., 
biological activity of IL b -co 

Fvn Med. 196:967, 1987). . 

It has been reported that the serum or 3^--^ 
fluid Of Chronic rheumatoid arthritis patients contains 
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n^. Of interleukin-6 (IL-6) and soluble IL- 
excessive amounts of xnterl Arthritis Rheum. 

/^TT fHoussiau et ai., i^.j->-ii 

6 receptor (sIL-6R) (Ho j^anol . 

31^,84-788, 1988; H.rano et al , E 
18=1797-1801, 1988; Yoshroka et al., Japn 
m press,, and since similar results have a o , e„ 
...amed m r.e»atold arthritis anr.al .od^ ^(^^ 

al.. Arthritis Rheum. « = 5^-6 ,,3 
Clin, inouunol. Inm>unopathol . 56 : 108-115, 19 

fhat 11,-6 is somehow involved rn chronic 
been suggested that li, d i 

rheumatoid arthritis. publication No. 

However, Japanese "^""^""^ p„mote 
4.89433 discloses that peptides "^-h s«on ^ P 

= v-^^ effective as therapJ-Sb j->jj- 
IL-6 production are ettectxv 

^^^"Tsi! rg^r:: :rier:::i a 

.ens .rem chronic — . --^ 

low growth J : synovial cells 

an inhibitory function against g 

(CUnlcal immunology, "^f^^l^f, •Jirtl;nship 

conflicting reports exist regarding 

between IL-6 and chronic rheumatoid arthritis, 

relationship is as yet unclear. 

Recently, Wendlmg et al . have -P^^^/j^f 
administration of anti-lL-6 antibodies to c ro ic 
rheumatoid arthritis patients -"P""^;^^;^ '^..easing 
clinical and biological symptoms, while ^ = 
1^-6 levels m the serum ,J. Rheumatol. 20.259 

""'.nese reports provide no data at all 

1..S accelerates growth of chronic ^^^^ll jTZ ;^ 

synovial cells or has ^ .in---^V e - and ^^^^^^ 

is still unknown whether or not IL-6 ^ 

on synovial cells of chronic rheumatoid arthritis 

patients . 

DISCLOSURE OF THE INVENTION 
;,nti-inflammatory steroidal agents such « 
corticosteroids have been used as rheumatoid arthritis 
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.Ke.ap.es. ... since ...U continuous ^--^ 

undesirable side effects such as skin 

inhibition of adrenal cortex function, drugs with 

offprts have been sought. 
^ is an object of the present invention to provide 

. novel chronic rheumatoid arthritis therapy wthout the 

-"---/ra^^jiiLrcirroipoiiin 

present invention provides a pnarm . , ..^ 

Lr inhibiting ^^^^^^ Z^Z^^^^^^-- 
Chronic rheumatoid arthritis, wnos 

is an interleukin-S -"^^f J^^:: ^I/, ,,,.nic 
pharmaceutical composition for treatment o 
rheumatoid arthritis having the same 

The present inventors have conducted di igent 
, f Ti fi on synovial cells from 
research on the role o£ 11-6 on syn chronic 
*>,^iti^ during which no growth of chronic 
rheumatoid arthritis, duri g ^.^^ 

rheumatoid arthritis synoval el ^^^^^^^^^ 

alone and a factor l^^^^l l^^ll completion of the 

investigated, and this has resulted P ^ 

present invention based on the discovery that "^^^^ 

flo e exhibits almost no growth effect on ^V-- 

a powerful synovial cell ^--^^^-J^rirf ther that 

. . ^-u TT C ^nd soluble IL-OK, dlli-i 

presence of both IL-6 and soi 

Lis synovial cell growth effect is -P^^^f ^^^^^^^^^ 
addition of an antagonist which inhibits IL-6 activity, 
such as IL-6 antibody or IL-6R antibody 

Xn other words, the present "^fj^ic 

jz 4- -.-^^3 i-mp>nt of a cnroni<- 
pharmaceutical composition for , ,3 

rheumatoid arthritis comprising an IL-6 

effective component. More specifically, the present 

on relates to a pharmaceutical composition for 
invention relates ro d ^ i.ur-^i-is comprising an 

r.f ^ rhronic rheumatoid arthritis compi 
treatment of a cnroniu ^ 

antagonist as the effective component and 

suppressing abnormal growth of ^„„,, 
present invention also relates to a synovia cell 

.-.ffar-t-wp component is an IL-b 
inhibitor whose effective cui.t^ 

antagonist . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig I is a graph showing ^H-thymldine uptake into 
synovial cells in the presence o£ either 1.-6 or sIL-6R 
alone and in the presence oi both IL-6 and sIL-6R. 
5 Fig. 2 is a graph showing the effect of IL-6 

antibody or IL-6R antibody on 'H-thy.idine uptake xnto 
synovial cells in the presence of both IL-1. and SIL-6R. 

Fig. 3 is a graph showing the effect of IL-6 
antibody or IL-6R antibody on ^H-thy^idine uptake rnto 
,0 synovial cells in the presence of both J^^^f 
Fig. 4 is a graph showing the suppressive effect 
IL-6R antibody on the onset of .ouse collagen-induced 

arthritis models. 

Fig. 5 is a graph showing serum anti-coUagen 

15 antibody levels in arthritic mice. 

Fig. 6 is a photograph of histopathological 
examination of hind paw joint of a coUagen-arthrxt.s 
mouse. (a, is a photograph from a — '^^^^^ ^ 
.eceptor antibody-administered group, and (b) xs rom a 
20 mouse in a control antibody-administered group. In the 
IL-6 receptor antibody-administered group, invasron of 

ranulation tissue into the cartrlage and bone (chronic 
proliferative synovites) was clearly suppressed. 
DETAILED DESCRIPTION OF THE INVENTION 

25 A pharmaceutical composition for treatment of a 

. . H arthritis according to the invention 
chronic rheumatoid arthritis ^ ,f„:H 

is a drug which when administered to chronic °^ 
arthritis patients suppresses growth of " ^ = 

joints and has an alleviating and therapeutic effect 

Thrr-6 antagonist used according to the invention 

- --rc;r:;;:.i!rs:gra/::!n::erard inhib^s 

substance which biocKs li^ o ^ . i tt fi 

• TT-6 antaqonists include IL-b 

IL-6 biological activity. IL 6 antag ^ . ^ . , . 

35 antibody, IL-6R antibody, gpl30 antibody, .odif.ed L-6, 
antisense IL-6R and partial peptides of 1.-6 or IL-6R. 
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r, ^ni-aaonist according to the 

invention, such as an _^ ,„onooXonaX, 

antibody, may be o£ any j,om 
polyclonal), but monoclonal ant.bo 

«alian animals are especially pre er 
antibodies bind to l.-S l.-e. .P- 
binding between IL-6 and IL-6R or x 

"^us bloc IL-6 signal transduction, inh.b.t.n, I.-S 

biological activity. .„^ihodv- 

• -P^r- t-hf^ monoclonal antiooay 
The animal species for the mon 
. • ..lis is not particularly limited so long as it 
producing cells is ^ ^^.^3 antibodies derived 

is a mammal, and human antibodies ^^noclonal 
from a mammal other than human may be used. Mo 

r^-^=.T Other than human are 
antibodies derived fro. a maj othe ^^^^ ^^^^^^^ 

preferably monoclonal ant.b d - ^ ^^^^^ 

ra:::::r::::rti:nr::: rodenL, but preferred 

•^r, T-;:,i-s and hamsters, 
examples are mice, rats ana ^ . v. tt 6 

^ ;:,ni-iKodies which are IL-b 

i Examples of such antipoaxt; 

----:3^rsrr3e'™:rrrn:::ranrib;dr;sato et a., 

Immunol. 18:951-956 , ly^) 

th. 9 1st c/neral Meeting of the Japan 
Journal for the 21st Examples of IL-6R 

immunology Association, 21.116, ) ^ j 

•V, H-o. include p6-1 antibody (Hirata et al., J- 
r nil 4 2 ct/os, 19B,). AOK12-20 antibody. 7 
K Ind'AUKl/e-lS antibody (Intl. Unexamined Patent 
antibody and JKIA 5^ ^ ^^^30 

Application No ./W09^-iy J p^tpnt 
antibody is ^4 antibody (Japanese Unexamined Patent 

Publication /o. 3-219894). 

;«,ong these, PM-1 antibody is preferred^ 
Monoclonal antibodies be prepared - j^^^ 

K-^v. based on a known technique. 
:irrs"xn:"i: Pr30 i= use. as t^e senslt^m, 

ilmum^atlon according to a conven. ona 

»,,„H and the resulting immunocytes 
immunizing method, and tne cell 
£„sed with Known parent cells by a — ""-^ f 
fusion method and monoclonal antibody-producing 
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- .screening method to prepare 

screened by a conventional screening 

the monoclonal antibodies may be 

More specifically, tne 

. ■ following manner. For example, if the 

prepared m the following antibodies are 

sensitizing antigen is ^-^J;^;;;^ disclosed 
Obtained using the gene sequence fo ^^^^^ 

.y Hirano et al • . -t-e ^ 'p..Ucly expression 

gene sequence - —^-^ ^,,,,,,3 host cells, 

vector system and ^ ^ ^^^^^^^^ ,3 p,,,f,ed from the 

after which the desired IL-6 protei P 
host cells or from the culture supernatant and the 
host cells or sensitizing 
purified IL-6 protein is tnen 

antigen. protein may be 

X„ the case of hu^an ^^-[^Tl^.n lls described 
obtained by the sa.e .ethcd as ^ 
above, using the gene sequence disclosed y 

. M„ FP325474. TWO types of IL-bR 
Patent Application ^^'J^^' , soluble 

exist, one expressed on the eel membrane. 

-™ > :rre e t annular do.aln o. 1.- 

SIL-6R consists mainly of tne differs 

u ^ i-o the cell membrane, and it: 
6R which is attached to the ce 

, „H TT-5R in that it lacKs "cne 
from the membrane-bound IL 5R i 

4-hP transmembrane domain 
transmembrane domain or the tra 

intracellular domain. 

in the case of human gpl30, the gp y ^^^^^^^ed 

+-v,^H ;:^c; for human IL-b aebuixucv^ 

rrusrl-grre;:!:: ^^-osed . .ropean 

--^=1:: rmJirrunr^ed 

antigen are not particularly ^^^^^,''=^1'- ^^^J""^' 
preferably selected -In ... cell 

co.patlbrUty „lth the paren Is^u^^^^^ ^^^^^^^ 

fusion, and generally mice, 

n.ay be used. animals with the sensitizing 

The immunization of the annua 

olished by a publicly known method, 
antigen may be accomplished Dy v 
For example, a conventional method involves 
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intraperitoneal or subcutaneous injection o£ the 
„a™,alian animals with the --"^^^"'^^"^^^J^^,,,^ 
specifically, the .en.iti.in, ^ ^^^^^.L 

,iiuted With ".7-^ f . -Penaed and used 

=1 Saline) or physiological saime, ^ f 

' t :thlr with a suitable amount of 

adjuvant such as Freund's complete adjuvant de .re 
and then administered to the .a^alian an..a a few 
times every 4-21 days. An approprxate carrier may 
times evBiy sensitizing antigen. 

0 be used for immunization with the sens 

After this immunization and confirmation of 
increased serum levels of the desired antibody 
immunocytes are taKen from the mammalian ^-m Is and 
supplied for cell fusion, with especially preferred 

L5 immunocytes being splenic cells. 

, used for fusion with the above 

.he parent ce 1 used ^^^^^ ^^^^ ^^^^^^^^ 

mentioned immunocytes ''J ^^ J ,^11 

:::rirs'mryVeru::::i u:::, iLiudmg « .p3.s3.gB.es3, 

. -=1M3, l.B> P3 .1 .Curr^t .opics^in^ 

Microbiology and Immunology 81-1 .^^.^ ^5 , 

, c =,1 mc) 19751 , MPC-11 Cell, 8:405 4 1=, 
Immunol. 6 = 511-5 9, ,„3,, of (J. Immunol. 

1976), SP2/0 (Nature, 2 6.2 9 , ,„^3,3_323, 
„eth. 33=1-21, 3^^^3 ^379). .he cell fusion 

„ 1978, , R210 (Nature, '^^^ ^ '^^^ ^^,,3 ,e based on 

of the i^unocytes with ^■^-J"^; 
a Dublicly known method, for examp^ 

\ .1 rMilstein et al . , Methods Enzymol- 73-3 
Milstem et al . (MiiST:ein 

-f.^llv the above-mentioned cell fusion 
30 More specxf really , the ^^,,,^e in the 

is carried out in a -nventr.nal nutrren ^^^^^^^ 

c ^^11 fusion promoter. ine j.uoj- t- 
presence of a cell tusxou y ,ppr\ or 

^ 1^ r.nWethvlene glycol (PLG) ot 

used may be, for example, polyetny y 

/HVT^ and if desired an ard such as 
Sendai virus (HVJ), ana ij- ^^^^.^ the 

lorn be added to increase tne 
35 dimethylsulfoxide may also oe 

fusion efficiency. ^i^m;, cells 

t-he immunocytes and myeloma ceii^ 
The proportions of tne imnm y 
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1 to 10-fold amount of invmunocytes 
used are preferably a 1- to 10 £ ^^^^^^ 

with respect to the rayelo.a cells^ ^^^^^^^ 

";rir :::":i:: 3 -i:: ... s.....^^ 

culture ma .grains, or other cormon 

for growth of myeloma cell strains, o 

^. H for such cell culturing, and 

culturing media used for such 
supplementary serum solutions such as fetal 
,PCS, may also he used ^^--^'^ „,.i„g 

.he cell ;=;/fjt:Iunocytes and the myeloma 

:ir;n"tre1:i::r:-rdescri.ed a.o.e adding a P.0 
Llution preheated to a.out 3,"C .or e^-^^^^ -J-„„_ 
having an average molecular we ght ^I f H 
to the culture medium usual y t a ccnce ^^^^^ 

; 60% (w/v), and then mixing to form tne 

(w/vj, procedure of gradual 

cells (hybridomas). Next, pr ^e^^rif ugation 

addition of a suitable culture medium and ^^^^^^ 
adaition u ^^npated, to accomplish 

to remove the supernatant is repeated, 
removal of the cell fusing agent, etc. which is 
0 unfavorable for growth of ^ ^^^^ a 
suitable hybridomas are selectea y 
normal selective culture medium, such as H.T cu ture 
medium (containing ^VPOxanthine.^..noP- n an^^^ 
thymine,. The culturing in the HAT ^ 

,5 continued for a given time Mother than the 

„ee.s, sufficient for deat o, t - " -^^^ ^^^^^^^ 
ny.ridomas (non-fused ; ;^,,_3 ,„ducin, the 

dilution is carried out, and tne y 

^ cihnected to masking and 
desired antibodies are sub^ecteu 

30 monocloning. v^^a Ar^mp,<^ 

^r.r..^ antibody-producing hybridomas 

The monoclonal antiDu«ay t' 

be subcultured in a common 
prepared in this manner may be sud 

Llture solution and they may also be placed m liqui 

nitrogen for antibodies from 

oc Tn order to acquire rne mun 

oraei m cultured according to 

the hybridomas ^l^jl^ZZ": Z .^^^^^r. supernatant 
a conventional method atter 
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«4-hnd is used whereby the 

hybridomas are ^"^^^^^ \° ^^talned. The former 

grown, and the ascites fluid is o ^^^ibodies, 
method .s s..ted --"-rlrrsl production of 
While the latter method iS sui 

the antibodies. ^Hi-^ined by these methods 

.he monoclonal antl.odie o-a -a y 

may then be purified ^ .el filtration, 

purification means, such as salting 
affinity chromatography or the 

..e monoclonal / High purity 

„ay then be ^ff- f,/ ^1 ilnological means 

recognition of the antigen by 

.uch as "-°—-::l/Thi'frure:cer antibody 

immunoassay, (EIA, ELISA) , the 

technique (immunofluorescence analysis), e ^ 

recaiiiy \ „sed according to tne 

The monoclonal antibodies used bodies 
„r.t limited to monoclonal antibodies 
invention are not limite ^^^^ ^^.^^ ^^^^ 

produced by ;,,pose of lowering 

been artificially mod fied t e P ^ 

the heteroantigenicity again ^^^^^^^^ 
chimeric antibody may be used mammalian 
variable region of a / ^r/^. 

animal other than /"f^J^^,^, such a chimeric 

constant region of a ^--Jf ';j',,,„„ic antibody- 
antibody may be P-^"«- ''r^.^, ..combination 
producing method, particularly a g 

technique. . .i.„ he used according 

,^>^>----.-"rsh:rprpir:rrusing the 
^ ro:remrt::r::^errant V" - - 

• -,1 antibodv to replace tne 
human mammalian animal anti antibody, and 

complementary --^-^^^^^^X .L. .herefor are 
conventional gene ^''^^X^Z Xo.s may be used to 
well-known. One of the known \ 

cbtam a reshaped ---^ V of such 

according to the invention. A pret^ 
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\ . J hDM 1 ^see Intl. Unexamined 

A'^ \ a reshaped humanWlbody is hPM-1 (see in 

"^yV patent Applicatio\ No . «092-19759). 

/ When necessar), amino aoids of the framework (FR, 

reaion of the variable region of an antibody may be 
5 Turstituted so that the complementary determinant region 
, :rthe reshaped hnman ^-^^ 

r:b::crs;a:::rbo.e may also . aohie.ed 
by constructing a gene coding for an 
,0 Which binds to the antigen to inhibit I.-6 

as Fab or Fv, or a single chain Fv (scFv, W^"-" 

.f the H and L chains are attached via an -PP-P-^" 

J .inr, it- for expression in appropriate host 
linker, and using it exp 9=132-137, 

cells (see, for example. Bird et al., 85-5879- 
15 1991; Huston et al., Proc . Natl. Acad. Sci. USA, 85.5879 

""'Z^led 1.-S used according to the invention may be 
..e one disclosed by Brakenhoff et al a Bio. hem^ 
269=86-93, 1994 or Savino et al., EMBO J. 

"'"'The modified IL-6 used may be obtained by 
introducing a mutation such as a substitution, deletion 
or insertion into the IL-6 amino acid sequence 
maintain the binding activity with IL-6R while 
25 eliminating the IL-6 signal transfer — 

source may be from any animal species so long as it 
the aforementioned properties, but in terms o 
antigenicity, a human derived one is P«-""^;;f^:^ 
specifically, the secondary structure of the IL 6 
amino acid sequence may be predicted ^^"^^ 
known molecular modeling program such as (--"^ 
et al.. a. Mol. Graphics, 8=52-56, 1990), whereby the 

. ■r.r. arid residues on the entire 
influence of mutated ammo acid resia 

After determining 
structure may also be evaluated. Atter 

appropriate mutated amino acid residues, a vector 
crtalnin, the nucleotide sequence c-.n. for the uma 

^-^,T,r.Tate for introduction ot t.ne 
IL-6 gene is used as a template 
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v^n.,llv employed PGR (polymerase 
— °" >=y^- ^ZTZ oL J^ ,ene co.in, fo. tHe 
,hain react.on, .et od ^^^^^^^^,,3, i^,, a suitable 

modified IL-6 . Thxs is ^^^^^ssed in E. coli 

expression vector if necessary and -P-=-^J 
,ells or .a,,»alian cells, and then used exther 

. ^ ..-r after isolation and 
the culture supernatant or ,3 
purification by conventxonal .nethods , ^ 
binding activity for IL-6R and the neutralised 
.ignal transfer -'^"^^^ ^,.3, p.^^ial peptide 

- XL-6 t:;Lvention .ay have any 

used according to the present in 

sequence so long as it --;:;ri / ran'sflr function, 
respectively, and has ^° '^-' l^H^^l, ^^^..^es are 

partial P-;"— '"afion .O.^S.IOC.S. .n 
rrrisirolironucleotide is described .n Japanese 

Patent Application .0. 5-300338^ 

. pharmaceutical CO.PO - o f^^^^^^^^^ 

Chronic rheu.atord a hr ^^^^^^^^^ 

an IL-6 antagonist accord, g arthritis 

effective for ""-7;^^ ,„.,,on and suppresses 

if it blocks IL-6 -9-1 "an ^^^^^^ ^^.^^ 

abnormal example 1 demonstrates 

are implicated rn the rheumatic 

5 the in vitro growth suppressing effect 

r-plls In Example ii^ d 

patient-derived ^V"-"^;^ „ „,ce arthritic 

receptor antibody was - " relevant 

models immunized w t VP« arthritis 

data demonstra es ( ,2) 

,0 on the basis of - "^h"; production 
suppression of ant -type ^^^^ ^^^^ ,3, 

in the blood of collagen mto cartilage 

suppression of " ..evit is, in the hind 

and bone (chronic P-^^'^'f administered IL-6 

35 paw Joints of mice arthritic moo 
receptor antibody (Fig- 6). 
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^ ^„ ,11 and (2) above, the results 
in regard to ^ ^^.^ antibody, 

confirmed a suppressing effect y 

especially init.ay,nse^^^^^^^^ that Invasion of 
models. The results of (3) 

granulation tissue rnto "^^^^^^^^^^ „,,,i„3d in 

3uppressed, -d this suppo t e ^^^^ ^^^^^^^ 

Example 1 (in -tro xnh.b.txon o y ^^^^ 

The experimental results of (1) and (^) 
..at the Pharmaceutical composition - ^ ^ 
..ronic rheumatoid arthritis, 
an excellent inxtxal effect on r .^^ment of 

The pharmaceutical compos.tron for treatme 

^Hr-itls of the invention xs 
chronic rheumatord "^"^""^ ° e,,„ple by 

preferably "^/J^ fj, ^.l.oneal or 

- ih«~- ^""™":r'ri;, : syltemlcauy or locally, 
subcutaneous .n.ect.on e.t, y 

Msc, it may be .n the form o 
together with at least one type ot m 

0 ""^"/he dosage of the pharmaceutical composition for 
° treatment of chronic rheumatoid "thrit.s o t e 
invention when adm.inistered to humans ^^"^^ 
depending on pathological condition a- . th 

patient, and the mode c ^llZTlT s^...^^^ ■ - - 
.3 suitable and appropr.a e dose ^^^^^ ^^^^ ^^^^^ 

example, a maximum of 4 dr „3^3<,ted. However, the 

1 to 1000 mg/patient may se ec^ 
pharmaceutical composxtion for t ^^^^^ 
arthritis of the invention is not limited 

30 dosages. for treatment of 

The pharmaceutical composition .^^^^i^ted 
. of the invention may be formuiai:«su 

rheumatoid artnritis of i ^ 

according to conventional methods 

injection formulation i= P-^";/ /^^ ^^^^ ,3 

35 purified IL-e -j;;^ ,„,,,i„„ then adding 

physiological saline or a butter 
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• K H^t-or such as Tween 80, gelatin, human 
an adsorption ,i.,ure may be 

serum albumin (HSA) or ^^^^ /J^^ .econstitution . 

lyophilized prior to use for solution 

. • . =oH for ivophilization may be a sugar 
The excipient used for lyopn ^^^^charide. 

T „ r,i,ir-n'5P or a saccnai. iuc . 
alcohol such as mannitol or glucose, or 

:^^:r^s.n^ invention will now be explained xn more 
detail by way of the following examples reference 
examples and experimental examples, wxth the 
understanding that the invention is xn no way restrxcte 

, preoaraUon.o^Jmn^^ 
TT,-t; vf^raptor 
soluble IL-6R was prepared (Yasukawa et al . , J- 

.-7. fi76 1990) by the PGR (polymerase chaxn 
Biochem. 108:673-676, °) Y containing cDNA 

reaction) method using plasmxd pBSF2R.23 ^^^^^^ing 
w TT fi receptor {IL-6R) obtained accoraxng 

coding for human xL-6 recepto K 241:825-828, 
to the method of Yamasaki et al . (Scxence, 

""^..e aforement^ned piasmid PBS.2..-6 was digested 

• ^- SDhI to obtaxn an IL-6R cuna 

with res«.ctxcn enW Sph ^^^^^^^ 

£rag,.ent which was ^^^.tTCTCTAGAGAGATTCT 
CO.). -He synthetic ^ ^f^^^ cONA 

was .sed to ^-^^^^ /^^^T', r.^.^^sis Syste™ (A^ersha. 
PGR method us.ng an ^"-"V"^ ^ introduction of a stop 
m ^ This procedure result>ed xn ini-iu 

Co.)- ^^^^ V \ obtain cDNA 

codon at the position of amxnV acxd 

coding for soluble IL-6R (sIL-Y)- 

the sIL-SR cDNA xn CHO cells, 
In order to express the sxi. o ^ ^ 

■ H .TT 6R CDNA cut with Hindlll-Sall was 
the aforementxoned sIL-6R clwna 

inserted into piasmid pECEdhfr (Clauser et ^^"'^^^ ; 
45-721-735 1986) which had cDNA coding for dxhydrof olate 
45.721 735, ) restriction enzyme Pvul 

reductase (dhfr) xnserted at the r , 
cleavage site, to obtaxn the CHO cell e p 
pECEdhfr344. 

. 1 r^FrFdhfr344 was used tor 

A 10 ^g of plasmxd pELtanLiJ 
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f dhfr-CHO cell line DXB-U (Urland et 

transfecxon of the dhf r C , 1980) by 

al Proc. Natl. Acad. Sci. UbA / / , 

1 calciu. phosphate precipitation .et.od (Con et al . , 

The transfected «° «^ ^^^^ ™ediu. 
in a nucleoside-free aME« - ^ seru. 

containing 1 ™m °* ^ I .^epto^ycin. 

/vrq^ 100 U/ml penicilli-n ana luu 

1 ..d CHO cells were screened by the limxtxng 
The selected CHO celis we 

^ ^Tiri a single monoclonal CHO cexx 
dilution method, and a sxny ^^^lified in 20 nM 

• ^ rphc PHO cell clone was amplxtiea xn 
was obtaxned. The CHO ceix 

to 200 nM concentration methotrexate (MTX) , 
human sIL-6R-producing CHO cell line 5E27 

,,ac- f-nitured xn iscuve o 
The CHO cell line 5E27 was cuitu 

j-„T, ^TMnM product of Gxbco L.o.j 
modified Dulbecco's medium (IMDM, pr ^^^o^ered, 

containing 5* .CS, tne culture 

and t.e sI.-SK .mmunLo..ent 

was measured by the E1.ISA (t,nzym ^^^^ , _ 

1-0 the common procedure. 
Assay) method accordxng to tne c ^ ^ „ tt fi 

BP^ff^renc^ Pvampie 

;:^nt ibodv 

TT 6 antibody was prepared according to the 
Human IL-6 antxDoay r iQ.qsi-956, 

^ ^1 /Eur. J. Immunol. IB.y^i ^^O' 

method of Matsuda et al- ( t-^^ • 

1988). -t-K in iia of recombinant 

BAI.B/C mice were immunized wrth 10 M o 
I._6 (Hirano et al., Immunol. Lett., 17:41, 198B 

---- "-"^r :::!^:rt.!":rrn;i:::i:":e:: 

continued once a week untxl anti 

detected in the blood seru.. ^^^^^ ^^^^ 

Xmmunocytes were extract ^^^^ ^^^^^^ 

nodes, and polyethylene glycol 

n line P3Ul. Hybrxdomas were 
with the myeloma cell Ixne PJU y (Selective 

selected accordxng to the method of Ox et al . (Sele 
sexecteu ^.^^^ W H Freeman and Co., ban 

Methods in Cellular Immunology, W.H. 

,,1 1980^ using HAT culture medxum, and a 
Francxsco, 351, 19«U) usxiy ^ 
human IL-6 antibody-producing hybridoma Irne was 



- 16 - 



10 



15 



20 



25 



30 



TT fi antibody-producing hybridoma 
established. The human IL-6 antxb y P 
was subjected to IL-6 binding assay xn 



manner 



35 



specifically, a soft polyv.ny VA) 
(product of oynatecn ^ ,„,,_„.e 

„as coated overnight w.th 1°° ° J Biomedical, Inc., 
antibody ,10 .l/.I. riydrogen carbonate 

Malvern, PA, .n a 0. M car 
buffer solution (pH 9.6) at 4 C. in P 
treated for 2 hours at room temperature wrth BS 

• „ ,00 ul of 1% bovine serum albumin (BSA) . 
contarnrng 100 .1 of hybridoma culture 

After washing with PBS, M mcubation was 

supernatant was added to^each well, and 
conducted overnight at 4°C. , .welled 

The plates were then washed and ^-^-"^^'^ 

, . added to each well to 2000 cpm/0.5 

recombinant IL-6 was added each 
ng/well, and after washing, the r ^^^^ 
„ell was measured with a gamma counter ( 

SOOO, BeCcnan Instruments ^^^^^I's we e positive for 

1 t.0 hvbrxaoina clones wt:j-<= 

hybridoma clones, 2 hyb ^^^^ ^^^^^^ ^^^^^ 

finally obtained the sta.l .g^lK 
antibody MH166 produced by tnxs y 

. A nt mouse hybridoma cell line 
The lL-6-dependent mouse ny 10.951-956, 

1 Fur J. Immunol. Ib.y^J- 
MH60.BSF2 (Matsuda et al • , • ^^^^^nzinq 

198B, was then used to determine the - 
activity of MH166 antibody on growth of hy 

----\r\\= :-si:iTr:a::i:; rr^ntidy was 

I0V2OO Ml/well, a sample ^^^^^^ 

added -"-;;;;"::;::;r Lgland «uclear, Boston 

,S.l -^7;;'^;;;^thich culture was continued for 6 
MA) was added, atter wuxv- 

hours. filtpr oaper and 

The cells were placed on glas= filter pap 
The .ens harvester ( Labo Mash Science 

treated with an automatic harvester ( 
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^- TT (; antibody was used 
„\ Rabbit anti-IL-D anT-xu^^y 
CO., .eye .apan)^ H ^^^^^^^^ 

uptake or n u y ,^,^.^h that MH166 antibody 

^ ^ ^^^^r- This demonstrated tnax: mixo 
dependent manner. inis^ 

neutralizes IL-6 ^^i''"/ ^^^^^^^^^^j^^^aJi^ 

ppf^^^r..-o Kxample Prepa^^^^ — 

rrrrpt^r ;=»nt.ibodv 
» . ■ TT 6R antibody MT18 constructed by the method 

o. Hitrir". Ta. — •'-=r°"r;ir'"^^ 

.ound to Sepharose « ^--^ -;;;r;:r according 
Chemicals, f^^/J^^, , .,e bound complex 

to the ;7,::: . , et al., science 

was used to purify IL-6R (^a"" 

241=825-828, 1988, .olubilized 
„lth rir;— ::-rtha„e sul.onymuoride 

rro:h:r!d: .product o. «a.o Chemicals, containing 1. 
di.itonin .product o. 

triethanolamine (pH 7.8, a ^^^^^ 

.olution, and mixed w t,^^^ ^^^^ ^^^^^^ ^ ^^^^^ 

Sepharose 4B bead ^ Tab ^^^^^^ ^^^^^^^^^ 

With digitonin buffer soiutiu 

• r • TT fiR for immunization. 

• J A -t-^Tn(=><^ every lU aays 
BALB/c mice were immunized 4 times ev y 

-^-^H TT-6R obtained from 3 x iu 
with the partially purified XL 6R 

^ 1 .nri then hybridomas were prepared by 
U266 cells, and then nyox ^^^^tants of the 

.onventional methods. .he ^^rrre examined 

Hybridomas from ^^^^^^e foUowin, method. .fter 
-;-;-rc't::cells\ith"s.methionine^.^^^ 

they were solubUi.ed -;-;::r -rAr/e^lixed 

1 ^ ■ frhp solubiiizeu u^^uu 

buffer solution. The sox c^nharose 4B 

a 0.04 ml of n.l8 antibody bound ^^^^^^ 

.eads, and after washin, S ^ „,,,ed 
solution, the "s-methionine-labelled IL 6R w 
off with 0.25 ml of digitonin buffer solution ,pH 3.4, 
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and neutralized with 0.025 ml of 1 M Tris (pH 7.4). 

A 0.05 ml of the hybridoma culture supernatant was 
mixed with 0.01 ml of Protein G Sepharose (product of 
Pharmacia) . After washing, the Sepharose was incubated 
5 with 0.005 ml of the "s-labelled IL-6R solution prepared 
earlier. The immunoprecipitated substance was analyzed 
by SDS-PAGE, and the hybridoma culture supernatants 
reacting with IL-6R were examined. As a result, a 
reaction-positive hybridoma clone PM-1 was established. 
10 The IL-6R antibody PM-1 produced by hybridoma PM-1 has an 

IgGlK subtype. 

The inhibiting activity of the antibody produced by 
hybridoma PM-1 against binding of IL-6 to human IL-6R was 
investigated using the human myeloma cell line U266. 

15 Human recombinant IL-6 was prepared with E. coli (Hirano 

et al., Immunol. Lett., 17:41, 1988) and ^"l-labelled 
with Bolton-Hunter reagent (New England Nuclear, Boston, 
MA) (Taga et al., J. Exp. Med. 166:967, 1987). 

4 X 10^ U266 cells were cultured at room temperature 

20 in the presence of a 100-fold excess of non-labelled IL-6 

for one hour, together with 70% (v/v) of hybridoma PM-1 
culture supernatant and 14000 cpm of '"l-labelled IL-6. 
A 70 ill sample was overlaid onto 300 nl of FCS placed in 
a 400 ul microfuge polyethylene tube, and after 

25 centrifugation the radioactivity on the cells was 
measured . 

As a result it was demonstrated that the antibodies 
produced by hybridoma PM-1 inhibited binding of IL-6 to 
IL-6R. 

30 Reference Ryamole 4. Preparation of mouse IL-6 

receptor antibody 
Monoclonal antibodies against mouse IL-6 receptor 
were prepared by the method described in Japanese Patent 
Application No. 6-134617. 
35 Following the method of Saito et ai. (J. Immunol., 

147, 168-173, 1993), CHO cells producing mouse soluble 
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A ^r^ IMDM medium containing 10% 
II..6 receptor were purified 

PCS, and the .ouse -^"^^^^^^ ™ouse soluble XI.-6 

from the culture supernatant usi g 

receptor antibody ' gel (Biorad,. 

affinity column i™,obiliZing ^^^^J 

A 50 iig of the obtained mouse soi 

L lith Freund's complete adjuvant and 
was mrxed with Freuno ^^^^ 

intraperitoneally injected in o ^_^^^^^^^^^ were given 
Charles River Co.)- Booste 

„ith .reund.s J^ir, "bLt . x 10= 

45th day the rats were „ith 1 x 

.plenic cells thereof were^ us- -'^^^^^^^^ 
10' mouse P3U1 myeloma cells by 

utilizing 50% PEG1500 (Berlinger Mannheim), after 
r ULmas were screened ^^l^^^^^^^^,. 

adding the r^rat'lgG antibody 

an immunoplate coated with -f^''^^^ ,,,,,ed 
(Cappel CO.), mouse ^^^""^ antibodies against 

.herewith and the '^V"— ^^ened by the ELISA 
„cuse soluble IL-6 receptor we ^ antibody and 

method using rabbit anti-mouse IL-6 ^J-P 

hybridoma clones - ^screening twice to obtain 

confirmed were subjected to ^^^^^ 
a Single hybridoma clone ^^^.^^^^ 

The neutralizing activity transduction 
.y this hybridoma against mouse XL ^^^^ ^^^^^ 
„as investigated by ,3, 951-95S, 

MH6D.BSF2 cells (Matsuda g^_„^,, pi.^e to 

.,33). HH60.BSF. cells were addea ^^^^^ 

. X 10' cells/200 -1'-": ,,aed to n.3- 

and MR16-I antibody or RS12 

1000 ng/ml prior to culturing " " ' 

hours, after which ^thymidine (1 .Ci/we 

^t-o^ 4 hours was measured, as a i- 
and the uptake after 4 hour 
MR15-1 antibody was found to xnhxbxt p 
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(1) Preparation of synovial cells 

" synovial tissue was obtained ^^^^^ 

operation ol t.e ,oint of a --ic r.eu.ato.c> a rs 

•=! i-i=;sue was minced witn scxi=^^ 
natient. The synovial tissue 

an t en subjected to en.y^atic dissociation by 
incubation for one hour at 37=C witH of V 

collagenase (product of Slg.a Che.rcal ^o-) and 0^ 
„g/„l Of bovine pancreatic DNase (P-^"- " 
Chemical CO., in ' ---'^r :r .il t.n.ule 

„ediu., , and passed ^^^Uns ,,,,.„d overnight 

cells. ;: „tainin, .CS, after 

in a culture flask - « ^^^^^^ ,j,tain the 

Which the non-adherent "^^ ^^^^ 3 to 6 

synovial cells. The synovial cells we P 

^ ^ fr.^ fhe following experiment, 
times and used for the 1011 

,7 1 IL-6 production by synovial cells 
(2) lij o P". rlescribed above 

.^1 r-olls obtained as ae^auij-i^ 
The synovial cells ou . . „ =» pre 

M H in IMDM culture medium containing 0. FCb 
were suspended in IMDM cui ^ , ,n u/ml of 

---ri-rcTnrroo^rjrrttrptryc:: z i amount of 3 

penicillin G ana luu ny/ of; I 

I 10' cells/well, and were then cultured in 96-well 

f valcon Co.), which human 
microtiter plate (product of Falcon Co.), 

, Vn IB ,IL-1B), human tumor necrosis factor a 
interleulcin-lB IL «>' ,pdgF)AB and 

(TNFa), human Pl-'^^^'"""^;" -brGF) were added to 

.uman basic fibroblast . or 

concentrations of 0-01 or u , 

^- ;%n(d upon culturing at J> / ^ 

10 ng/ml, respectively, and up ^..^^ted 

„-,i-3ri+c; were coliecttiu. 

riroTronr-ruLn i.-e antibody d 

,g.ml, was added to a ^^'-^^^^^^^ '"C:^- 
product of «unc Co.) ^^^^^ ^ ^-^^ containing 
Each well was subsequently washed w th ^^^^ 

0.05% Tween20, and blocKed at 4 C overn q 
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. • -n. 1% BSA The culture supernatants obtained 
containxng 1* BbA. J-ii<= is- rqa 

previously were .hen diluted with PBS contaxn.ng » BSA, 
added to the wells, and then incubated at roo. 

^rsr- 9 hours After washing with PBb 
temoerature for 2. nour£> • " -, i , i 

5 rtaining 0.05% Tween20, 2.5 MgMl °£ rabbit polyc onal 

an'^huJn IL-6 antibody purified with a 100 .1 protern A 
column (product o£ Pharmacia) was added. 

After incubating at room temperature for 2 

, ,„„al anti-IL-6 antibody bindxng 
hours, the rabbit polyclonal anti ii- 
,0 to in the culture supernatants was reacted wrth 

alKali phosphatase-bound anti-rabbit IgG 

o N and then 1 mg/ml of Sigmaiut 
(product of Tago Co.)- ^nd tnen y ^ ^as 

Ko^-rate (product of Sxgma Co.) was 
alkali phosphatase substrate (pro 

added according to the attached instructions and the 
15 absorbance at 405-600 n. was measured with an MPR A4 
.icroplate reader (product of Tosoh Co.). 

calibration curves were prepared for the 

^,.,v, =Qc:flv for conversion or tne 
recombinant IL-6 durrng each assay „^ 
absorbance 00 values to human IL-6 concentratrons . 

20 results are given in Table 1. 

Table 1 
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/r^i A IL-6 (ng/ml) 
Treatment ng/ml) I ^ L_Z ^ 


Untreated 


0.096 ±0.012 


IL-IB 0.01 
0 . 1 


6.743 ±0.178 
17.707 ±0.259 


TNFa 0 • 1 
1 


0.575 ±0.008 
1.688 ±0.034 


PDGF-AB 1 

10_ 


0. 163 ±0.035 
0.165 ±0.016 


bFGF 1 
10 


0.181 ±0.009 
0.230 ±0.019 



:ultured ror j uajr^ 

iNout;; j-"^ .^2"- KTrrTT After culture, the IL b 

IL-IB, TNFa, f°^^-^^/^„^^f„atants were measured by 

concentrations of tne supeiu 

ELISA 
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result, demonstrated that IL-IB strongly 
promotes IL-6 production by synovial cells. 

sal cells obtained in Experiment 1 (3 
M\ The synovial ceixij 

' ' '"'^ ' , , iMDH culture medium 

V loVwell) were suspended in ini-i 

J 5% FCS (product of Hyclone Laboratories, 
containing 5% FCS w/ml of 

inc. 10 «/ml of PJ-J;^^;"^^^^, , 5s-well 

...eptomycin and we e - ^^^^^^ 

microtiter plate (#3072, P 

cultured for 5 days in - "J^^^^, presence 

=xr-eK. ^t hours after starts, the 

::iLin. .-thymidine ^^^^^ -^^Z 1 .Ci.ell, 
international olc) was added to e „^,„,,,i.ity 
.„d after the culturin, "-^^f :, counter, 
in the cells "as measured with a 

The results are shown ^^,,,3 of the 

AS a result, the ym ^^^^^^ 

synovial cells was - „ contrast, in 

growth of synovial cells w ^^^^^ ^^^..^..^tion of IL-6 
the presence of at leas ^„-6R, significant uptake 

and 100 ng/ml concentration of ^^^^ ^ 

,4 =H-thymidine was observed compared to the 

. ^ 1 1 -v/ no arowtn errecu ^-jh 

,,cup. Thus, while 3i,„e, in the 

synovial cells was "-^^^J f .^p^,,.! synovial cell 

presence of both IL-6 and sIL a p 

growth effect was clearly produ-^^^^^ ^^^^ ^^^^^^^^ 
( ") \ Synovial ceii-^ v -> 

„f a sufficient amount of IL-B to produce 
the presence of a suffic IL- 

I,_e (0.1 ng/ml,, ; .t hours 

6 antibody or 25 w/ml of IL ^^^.^ to 
after the start of culturing, H thymi 
after tne . culture was 

each well to I .Ci/well, -d after t ^^^^^^^^ 

completed the radioactivity m the ^^^^^ 
„rth a scintillation counter T 



35 

Fig . 2 



■rddition of IL-6 antibody or IL-SK antibody 
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completely suppressed the growth of synovial cells 

augmented by SIL-6R. «.re cultured in 

(3) Synovial cells {3 x lu /w«x > 
the presence of 100 ng/ml of IL-6 (product °* 
5 CO , 100 ng/n,l of sIL-6R and 25 ^g/.l of IL-6 ant.body 
or li-e. antibody, which were obtained in the above- 
mentioned Reference Examples. At 72 hours ^fter the 
start of culture, 'h- thymidine was added to each well to 
1 uci/well. and after the culture was completed, the 

• ,-r, fViP rplls was measured with a 

10 radioactivity m the ceiis w u « Fin 3 

. -^or- The results are shown m Fig. J- 

scintillation counter. me rfc;i.ux 

tion of IL-S antibody or XL-SR antibody comp etely 
suppressed the growth of synovial cells au^ented by 
6R. 

15 E>,amEle-2. receptor antibody on 

The suppressing eftecr ol x 
onset of arthritis was investigated using a mouse 

arthritis model. 

bovine type II coUagen solution (Collagen 

,0 Technology Research Group) (4 mg/ml) dissolved - ^3;^ 
aaueous acetic acid solution and complete adjuvant H37Ra 
: PCO were mixed in eguivalent amounts, to prepare an 
d uva t. A 100 .1 of the adjuvant was — "^^^^ 
m ected at the base of tail of 8- to 9-week-old female 

„ OBA/1. mice (Charles River .apan). An add.t.onal 100 ul 
wL injected 20 days later under the dorsal s.rn to 

induce arthritis. 

House IL-6 receptor antibody MR16-1 was 

■ ■ ^ Pit- ? ma per mouse upon tirsc 

intravenously administered at z 

intravenous y subcutaneously 
^0 collagen sensitization, and eacn 

so cuxx y ^1 -n s ma (n=5) each week 

in-if-rred with an additional D . ^ mg [u 

injected witn control, anti-DNP antibody 

thereafter for 7 weeks. As a contr 

■ c,^^,r^vu\ of the same isotype was used (n ) . 
r:::er:: "'arthrit.s was evaluated based on an 
3S arthr.t.s index. The evaluation was based on a 4 po.nt 
scale for each limb, for a total of 16 poxnts per 
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individual . T.e evaluation standard was - °ws. 
0.5= Erythema observed at one s.te of joxnt 
1= Erythema observed at two sites o£ ^oint, 

redness but no swelling of dorsa. 

2- Moderate swelling observed. 

severe swelling o£ pedal dorsa, but not 

reaching all of the digits^ 

4: severe swelling ot peaax ^^r-ii-i^ 

^ Fia 4 Onset of arthritis 

The results are shown in Fig. 
from early stage arthritis was clearly suppressed in the 
Te receptor antibody-administered group, compared to 
the control antibody-administered group. 

V, ^ results of measurement of the 

On the other hand, the resuxu 

.-KoHv titer in the mouse blood 
anti-type 1. collage - ; ^^^^^ ^,,,3 ,.,Hritis 

Showed a -^n^^-- rntiLdy-adminis tared group compared 
in the IL-6 receptor antiou^y 

to the control antibody-administered 9-;;?/^^, ' 
The mice were sacrificed on the 35th day after 

. ,„ri the hind legs were fixed with 
collagen immunization, and the nin 

20% formalin. They were then subjected to 

pnTA solution pH v.b) ana 
deminerali.ation in ^ subsequently wrapped 

dewatering with alcohol. They we r The sections 

in paraffin and cut to 2 .m thick sections^ The sec 
.J stained with hematoxylin and ^os^n and^observe^^^^^^ 

under 125x magnification (Fig. 6). ^ , ^,^e i.e. 

^ ini-o the cartilage and t>one, x . t= 
of granulation tissue into tne ^ 

• i.-f^rative synovitis was suppressed in the ii. 

chronic proliferative t.yiiw 

, ■ -^i-^r-f^^H aroup compared to tne 
6 receptor antibody-administered group 

= — UTsTcrtrirri:: ZZs differentiation Of 

B eel- ^""-^--f :;:::,:rc:us^i:t:r:resence 

promotes proliferatio of sy o ^^^^^ ^^^^^^^^^ 
of IL-6 receptor. Since m i 

models, anti-l.-S ""f --rrntirdr rre^ on the 
rira::l5r::rafl"cl!gen sensitization, compared 

to the control antibody-administered group, it 
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relieve, that the ant.body production inhibition by anti- 
IL-6 receptor antibody is one factor responsxble for 
IL 6 recepc ^^.hritis Moreover, although no 

suppressing effect on arthritis. ^^^^ 
suppression of antibody production was observed from the 
49th day after collagen sensitization, the fact that an 

-no effect on onset of arthritis was 
adequate suppressing effect on ^ ^ „„ c^taininq 

^ • vv^^o npriod, and that HE staining 
exhibited even during this perioa, a 

: tissue surrounding the tarsal bone showed suppressed 
invasion of granulation tissue into the cart.iage and 

one of the anti-IL-6 receptor ^l^,,. 
^roup compared to the control group, the synovial growth 
suppressing effect is also believed to contrrbute to 
arthritis-inhibiting effect. 

INDUSTRIAL APPLICABILITY 

synovial cells fro™ chronic rheu,.atoid "thrxtxs 

patients proliferate xn the presence of both IL-S and 

The fact that synovial fluid of 

rheumatoid arthritis patients contarns a s.ti.c.jnt 

amount of lL-6 and SIL-6R to induce growth of synovial 

V. rh^t qianal transduction by I-L-6 is 
rells suqqests that sxqnax ^ 

miolved in abnormal growth of synovial cells rn chronrc 

rheumatoid arthritis. that a 

^r^r,r~l nsivelv demonstrated that a 
It has thus been conciusivexy 

vHr-itis therapy whose effective 
chronic rheumatoid arthritis tnerapy ™sent 
component is an IL-S antagonist according to the pre en 
invention suppresses growth of synovial eel s in chrn 
rheumatoid arthritis patients in the .° ^^^j;,^ 

^ . has a therapeutic effect against chronic 
c;TT-fiR and thus has a z.ufzu.at' . 

• - rnnseouently, the IL-6 antagonist 
rheumatoid arthritis. Consequently, 

.•^n is useful as a therapeutic agent for 
of the invention is usblux <=> 

u . H arthritis- in which abnormal growth of 
chronic rheumatoid arthritic- x 

synovial cells occurs. 



